Abstract: Heart disease and diabetes affect millions of individuals in the United States and are among the leading causes of mortality for all racial groups. They share common key risk factors including hypertension and high cholesterol. Community health screenings may play a vital role in identifying, preventing, and controlling these diseases and their associated risk factors. The data were part of the community health screening efforts by the Centers for Disease Control and Prevention-funded Nashville REACH 2010 project. Participants' demographic information and screening outcomes were recorded by project staff trained to conduct community health screenings. The study sample size consisted of 3543 participants. There were no racial differences in the likelihood of screening at-risk or positive for hypertension, diabetes, or high cholesterol. The majority of participants screened at-risk or positive for hypertension and high cholesterol. This study was successful in identifying new cases for these diseases and participants who were inadequately managing either of these health conditions. Given the high percentage of participants who screened at-risk or positive for these 3 health conditions, it will be beneficial for future research to understand the most effective methods of helping these individuals to receive appropriate medical services.
made in reducing the prevalence of hypertension and high cholesterol, significant numbers of Americans continue to be affected by these risk factors. An estimated 107 million US adults have total cholesterol levels exceeding the recommended 200 mg/dL with little more than 30% having hypertension (CDC's National Center for Health Statistics-2005 Update, 2004 . Health disparities among these major risk factors for diabetes and cardiovascular disease (CVD) have been well documented. African Americans have higher prevalence rates for hypertension (Geronimus et al., 2007) and obesity (Flegal et al., 2002; Lewis et al., 2000) , with African American women having the highest prevalence rates. In addition, African American women have among the highest levels of physical inactivity and excess weight, both of which are significant risk factors for heart disease (CDC, 2001; Crespo et al., 2000) .
Primary prevention efforts such as promoting and encouraging screenings may prove to be beneficial in reducing health disparities in chronic diseases and their risk factors. Community health screenings can be effective in identifying chronic illnesses before the condition worsens, decreasing chances of morbidity and mortality. In addition to detecting unrecognizable diseases and possibly obtaining earlier treatment, health screenings may also identify potentially reversible risk factors for diseases (Brown et al., 2001; Cleeman, 1997; Jones et al., 2004) . Community health screenings can also be beneficial in reducing healthcare spending. When diseases are undetected or not diagnosed, this can lead to substandard health which in turn leads to increased expenditure for progressed complications. For example, models estimating cost incurred by inadequate primary and secondary prevention for CVD have indicated that these expenses run into the billions (Qureshi et al., 2004) . Apart from the financial impact of effective health screenings on society, health screenings can also have a profound impact on an individual's mental and physical health by improving their quality of life and lengthening their lifespan by diagnosing and treating an illness in a timely manner.
Community health screenings would be particularly advantageous in low-income African American communities. Research has shown that African Americans, especially those who are of lower socioeconomic status, are less likely to have breast and cervical screenings, and screenings for chronic diseases such as high cholesterol and hypertension (CDC, 2005c; Kelly et al., 2004) . Community screenings for this vulnerable population can be conducted in a variety of locations, such as stores, worksites, and churches, thereby increasing the pool of diversity, as opposed to obtaining screening participants in a clinic.
The purpose of this study was to evaluate the screening activities conducted by the Nashville Racial and Ethnic Approaches to Community Health (REACH 2010) project. Specifically, this study focused on understanding how frequently screenings identified people at risk for or with potentially undiagnosed diabetes, high cholesterol, and hypertension. An additional focus of this study was to investigate what health screenings tell us about management of chronic illnesses in a community sample.
METHODS

Overview
The data for this study were part of the evaluation efforts for the Nashville REACH 2010 project. This study was a CDC-funded project focused on reducing and eventually eliminating health disparities among African Americans for CVD and diabetes. A major thrust of the Nashville REACH 2010 project was to conduct community screenings for undiagnosed diabetes, hypertension, and high cholesterol.
The project screening team consisted of 3 full-time staff members who were extensively trained to conduct these screenings in community settings. Training was conducted through a series of workshops in which the staff were trained to use the screening equipment, record keeping, and the guidelines for identifying people at-risk or positive for diabetes, hypertension, and high cholesterol. Staff training was enhanced by a screening manual developed by a multidisciplinary work group consisting of the Nashville REACH 2010 investigators and representatives from partnering community organizations. The purpose of this manual was to provide standardized criteria for identifying potential health problems and for evidencebased strategies to conduct effective health screenings.
Community screenings
More than 3800 community health screenings were conducted between July 2000 and May 2007 at a variety of settings. These settings included churches, businesses, health clinics, universities, and community events such as health fairs. The project staff worked with these community organizations to set up free screenings. Flyers were placed at these sites advertising the day and time of free health screenings. Screening booths were manned by the project staff who had participants complete a 1-page screening form. Demographic information along with the screening results were recorded on this screening form. Blood glucose and total cholesterol were measured using 1 or 2 drops of blood obtained through a finger prick. The blood sample was placed on a test strip that was then measured in a blood glucose or cholesterol monitor. The finger prick was done using a spring-loaded lancet device that punctures the fingertip. Blood pressure was measured by a monitor that utilized a cuff with a built-in stethoscope.
Data sources
Three data collection forms were used as part of the REACH 2010 community screenings. Two of the forms, "Diabetes and Heart Risk Assessment Form" and the "Health Risk Assessment Form," included contact information so that participants could be contacted if they screened positive. The other form, "Stroke Risk Assessment Form," did not include contact information. All 3 forms extracted similar information on height, weight, gender, and health history. On the "Diabetes and Heart Disease Form," age was divided into 3 categories: 0-44 years, 45-64 years, and 65 and older. The "Stroke Risk Assessment Form" included an age question, and the "Health Risk Assessment Form" included a date-of-birth question.
Data pooling
The 3 screening forms, Diabetes and Heart Risk Assessment Form, Stroke Risk Assessment Form, and the Health Risk Assessment Form, were pooled to create a single data set (n = 3802) for statistical analysis. Common variables from each screening form were coded identically. Age was recoded to correspond to the 3 classes on the Diabetes and Heart Risk Assessment Form. Race was coded as African American or white. A very small percentage of the total screening sample identified themselves as belonging to an "other" race category. These participants were not included in the analysis because of their small sample size.
At-risk and positive screening guidelines
Guidelines from the American Diabetes Association (ADA; ADA, 2003) and the American Heart Association (AHA) were used to classify screening status of participants. The ADA considers an individual with a random glucose ≥140 mg/dL as having a higher risk of developing diabetes and an individual with a random glucose value ≥200 mg/dL as diabetic or potentially diabetic. The AHA considers an individual with a total cholesterol value of ≥200 mm/dL as being at-risk for high cholesterol, whereas an individual with total cholesterol of ≥240 mm/dL is considered positive for high cholesterol. For blood pressure, an individual with blood pressure measurements of systolic ≥120 mm Hg or diastolic ≥80 mm Hg is considered at-risk for high blood pressure. A measurement of systolic ≥140 mm Hg or diastolic ≥90 mm Hg is considered a positive result for high blood pressure.
RESULTS
Description of sample
A total of 3543 participants who received health screenings as part of the Nashville REACH 2010 project were included in this study. Only screening forms that had complete information about age, race, gender, and screening results were included. Overall, a significantly larger number of women (71%-73%) were screened for all 3 health conditions compared with men (27%-29%). Participants who were underweight were the least likely to get screened, with only 2% of the screened participants belonging to this weight category. Participants over the age of 65 years were the least likely to be screened (20%-28%) compared with the other age categories. There were significantly more African Americans (63%-83%) in this study sample compared with whites (17%-37%). Approximately, 58% of participants who screened for hypertension had a family history of hypertension compared with 30% and 47% of participants who screened for cholesterol and diabetes who had a history of these conditions. The sociodemographic variables of the sample are illustrated in Table 1 .
How frequently did participants receive an at-risk or positive screening?
There was no difference in hypertension screening status based on racial groups. A similar percentage of African Americans (76%) screened either at-risk or positive for hypertension compared with whites (75%). The results for hypertension screening in the community indicated that the majority (≥75%) of participants in both racial groups screened atrisk or positive for hypertension. Similarly, although a majority of participants screened atrisk or positive for high cholesterol (≥58%), there were no significant differences based on racial group status. Community screenings for diabetes also revealed no racial differences in diabetes status. A similar percentage of African Americans (22%) and whites (23%) screened at-risk or positive for diabetes. The percentage of participants who screened atrisk or positive for hypertension, high cholesterol, and diabetes by ethnicity is illustrated in Table 2 . A logistic regression was conducted to ascertain whether demographic variables predicted screening status on these health conditions. Age (P < .001) was the only significant predictor for cholesterol-and diabetesscreening status after controlling for gender, body mass index (BMI), race, family history of diabetes, and family history for cholesterol. Participants who were 45 years or older were the most likely to screen at-risk or positive for high cholesterol or diabetes compared with those below the age of 45 years. For hypertension-screening status, age (P < .001), gender (P < .001), and BMI (P < .001) were significant predictors. Participants below the age of 45 years were less likely to screen at-risk or positive for hypertension compared with those who were 45 years or older. Males were likely to screen at-risk or positive for hypertension compared with women, and obese participants were most likely to screen at-risk or positive for hypertension compared with normal weight participants, followed by overweight participants. A logistic regression analysis predicting at-risk or positive screening status by sociodemographic variables is illustrated in Table 3 .
Screening and history for diabetes, hypertension, and high cholesterol
Having a history of hypertension and diabetes did have an impact on positive screening status for these health conditions. Whites and African Americans with a history of hypertension were more likely to screen positive for hypertension compared with participants who did not have a history of this condition (P < .001). Similarly, whites and African Americans who had a history of diabetes were more likely to screen positive for diabetes compared with those that did not have a history for this condition (P < .001). Finally, whites and African Americans who had a history of high cholesterol were more likely to screen positive for this condition compared with those who did not have a history (P < .001).
At-risk screening status was also affected by whether participants had a history of these health conditions. However, the impact of having a history of a health condition on screening at-risk was different depending on the particular disease. Whites and African Americans with history of hypertension were less likely to screen at-risk for hypertension compared with participants who did not have a history for this condition (P < .001). For diabetes, the relationship between screening at-risk and history of diabetes was opposite. Whites and African Americans with a history of diabetes were more likely to screen at-risk for this condition compared with participants who did not have a history (P < .05). The likelihood of screening at-risk for high cholesterol was not affected by whether a participant had a history of this condition (Table 4) .
DISCUSSION
The large numbers of African Americans in this study was beneficial to understanding diabetes and cardiovascular risk factor screening outcomes in this population. The results indicated that a larger number of women participated in screenings, a finding supported by the health-screening literature, which has consistently indicated that women are significantly more likely than men to engage in preventive health behaviors (CDC, 2005c; Viera et al., 2006 ). An interesting finding of this study was that participants over the age of 65 years were the least likely to get screened (20%-28%) for the 3 chronic health conditions compared with younger participants. This finding is contrary to some of the literature on cholesterol and hypertension screening that has suggested that screening prevalence is lowest for people below the age of 45 years (Brown et al., 2001; Kelly et al., 2004) . A possible explanation for these discrepant findings is that older participants may be more likely to receive their screenings at health facility sites rather than at community events like health fairs.
The results of this study indicated that there were no racial differences in the likelihood of screening at-risk or positive for any of the 3 chronic conditions. The literature on chronic disease screening has suggested that the prevalence of hypertension and diabetes is significantly higher among African Americans compared with whites (Ahluwalia et al., 2003; CDC, 2005c) . Grouping participants screening positive with those that screen atrisk may be a potential reason for not finding racial difference in screening at-risk or positive for the 3 health conditions. The grouping of participants who screened positive or at-risk into a unitary group was undertaken based on the clinical significance of screening. Participants who screened with this status for either of the health conditions were encouraged to make lifestyles changes (diet and physical activity) alone or in combination with pharmacotherapy to prevent or control their blood glucose, high blood pressure, or high cholesterol. As such, a majority of participants screened at-risk or positive for hypertension (≥75%) and high cholesterol (≥58%), a finding that illustrates the importance of needing educational and medical interventions to prevent and control these health conditions before they lead to even more serious medical conditions.
The results of the impact of the demographic variables on screening status were mostly congruent with the literature on health screenings. Younger participants (below the age of 45 years) were the least likely to screen at risk or positive for any of these health conditions. Similarly, the results for participants with higher BMIs and males being more likely to screen at-risk or positive for hypertension conform to findings in the research literature (Ahluwalia et al., 2003; CDC, 2005c; Jones et al., 2004) .
The community screening efforts by the Nashville REACH 2010 project were valuable in identifying potentially new cases of these health conditions. Several participants were identified who thought they were healthy but who screened at-risk or positive for diabetes (16%), high cholesterol (41%), or hypertension (41%). In fact, these new cases for either of these disease conditions represented the majority of those screening at-risk or positive. From a cost-benefit analysis, identification of these new cases was a success for the Nashville REACH 2010 project given the low cost of screening compared to the potentially high yield of improving personal health with medical treatment and lifestyle changes. Unfortunately, the project did not follow-up on the healthcare utilization of participants who screened at-risk or positive for these health conditions, making it very difficult to ascertain the impact of screening on health outcomes.
The Nashville REACH 2010 screening efforts were also able to identify participants with a prior diagnosis of either of these chronic health conditions who were inadequately managing their health conditions. For participants with a history of hypertension, 35% screened either at-risk or positive for hypertension. Screening was also effective in identifying participants with known high cholesterol (17%). In addition, for participants with a known history of diabetes, 7% screened with elevated blood glucose levels. These numbers are indicative of the importance of using community health screenings to identify participants who are not adequately managing their health conditions so that they can be encouraged to take corrective actions. These corrective actions could include changing medications, improved medication compliance, improved diet, increased physical activity, and improved frequency of self-monitoring of blood glucose.
It will be beneficial for future research to understand the most effective methods of navigating people identified as positive or at-risk from health screenings to receive appropriate medical services. Providers of medical services could include safety-net providers such as community health clinics or physician offices depending on insurance coverage. This study had several limitations including that some variables were based on self-report methodology and respondents were unwilling or did not have accurate knowledge about their health status. The study also had several strengths including the large sample size, and good representation of respondents from various demographic categories, including a large number of African Americans in the sample.
